Similar results have been obtained for associative algebras, [11] , and Lie algebras, [12] . However, in the associative case, the conjugacy can be obtained in terms of ad joints of G-symmetric elements, i.e., elements left fixed by the automorphisms in G and sent into their negatives by the antiautomorphisms in G. In the Lie algebra case, one needs only to consider automorphisms, and the conjugacy is obtained in terms of adjoints of fixed points of G. In each case, the conjugacy is in the enveloping associative algebra of A. In both the Jordan and alternative cases, the automorphisms which occur would commute pointwise with G if the elements of A which occur in their formulation in terms of right and left multiplications were to be fixed points of G. However, we have not obtained the conjugacies in this form, and it seems to be an open question whether or not it is always possible to do so.
If G is assumed fully reducible, instead of finite, then A will also possess G-invariant maximal semisimple subalgebras. This is noted in the Jordan case in [4] when G contains only automorphisms, and the same proof can be extended to cover the alternative case, even if G also contains antiautomorphisms. We have answered the uniqueness question for the similar situation in the associative and Lie cases, [13] . For the Jordan and alternative case, the problem seems more complicated. We note here that it is easily answered if N 2 = 0, with the strict conjugacy commuting pointwise with G. However, the general question remains open. A derivation of A will be called inner if it is in the enveloping Lie algebra generated by the right and left multiplications in A, [7] . We will have occasion to use the following types of inner derivations. If A is Jordan, and x, se A, then [R x , R $ ] -R X R S -R S R X is an inner derivation of A which, for x e N, will be a nilpotent element of the radical of the enveloping associative algebra generated by multiplications in A by elements of A, [1] , [2] , [8] . If A is alternative, and s, xe A, L x ] is an inner derivation of A which, for xe N, will be a nilpotent element of the radical of the enveloping associative algebra generated by the left and right multiplications of A, [7] , [9] .
). The first part of Lemma 3 follows from the skewsymmetry of the associator function. Hence 
) U maps T into S, (2) D {and hence U) commutes pointwise with G, (3) D is a nilpotent inner derivation of A ivhich is in the radical of the enveloping associative algebra of A.
Proof. Let N denote the radical of A. Let s and n denote the projections of the vector space A -S 0 N onto S and N respectively. Then s and n are linear mappings such that
(i) and (ii) follow since N is an ideal, (iii) follows from the invar iance of T, S and N under G.
By [5] , the N { form a nonincreasing sequence of ideals terminating in 0. Now T λ -T S A -S + N x . Suppose that we have found automorphisms U o = exp 0, U 1 -exp A, , C7"*_i = exp(A-i) of A satisfying (2) and (3) of Theorem 1 such that T, = TU O U X U^ fi S + N { . Then we will show that there exists an automorphism Ui of A satisfying (2) and (3) 
Uŵ ill be the desired automorphism by the Campbell-Hausdorff formula. Now T { is a G-invariant semisimple subalgebra of A, so that (i), (ii), (iii) hold for t 19 t 2 , t e T ί9 Consider the space Ni \ N i+1 . We consider this as a TVmodule by defining t*n -n t = ns (t) 
Then by Lemma 4. Hence 
) U maps T into S, (2) D (and hence U) commutes pointwise with G, (3) D is a nilpotent inner derivation of A which is in the radical of the enveloping associative algebra of A.
Proof. The proof is similar to Theorem 1. We define s and n as in Theorem 1, but use N t (iv) 5* The fully reducible case* Let A be a finite-dimensional Jordan or alternative algebra over a field of characteristic zero. If G is a fully reducible group of automorphisms and antiautomorphisms of A, then it follows from [4] that G will leave invariant a maximal semisimple subalgebra of A. The analogue of Corollaries 1 has not been answered as yet for this case. However, if N 2 -0, then any automorphism of the form described in the proofs of Theorems 1 and 2 which carries a G-invariant maximal semisimple subalgebra T onto another one, S, is unique, and hence will commute pointwise with G. Mathematical papers intended for publication in the Pacific Journal of Mathematics should by typewritten (double spaced). The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. It should not contain references to the bibliography. No separate author's resume is required. Manuscripts may be sent to any one of the four editors. All other communications to the editors should be addressed to the managing editor, Richard Arens, at the University of California, Los Angeles, California 90024. 50 reprints per author of each article are furnished free of charge; additional copies may be obtained at cost in multiples of 50.
as a two-sided T Γ module by t n = s(t)n and n t -ns(t). Then (i), (ii), (iii) and
The Pacific Journal of Mathematics is published quarterly, in March, June, September, and December. Effective with Volume 13 the price per volume (4 numbers) is $18.00; single issues, $5.00. Special price for current issues to individual faculty members of supporting institutions and to individual members of the American Mathematical Society: $8.00 per volume; single issues $2.50. Back numbers are available.
Subscriptions, orders for back numbers, and changes of address should be sent to Pacific Journal of Mathematics, 103 Highland Boulevard, Berkeley 8, California.
Printed at Kokusai Bunken Insatsusha (International Academic Printing Co., Ltd.), No. 6, 2-chome, Fujimi-cho, Chiyoda-ku, Tokyo, Japan.
PUBLISHED BY PACIFIC JOURNAL OF MATHEMATICS, A NON-PROFIT CORPORATION
The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
